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October 14,2003

Dave D. Lauriski
Assistant Secretary of Labor for

Mine Safety and Health
Room 2313
1100 Wilson Boulevard
Arlington, VA 22209-3939
Fax #: 202-693-9441

Dear Assistant Secretary Lauriski:

I write in response rulemaking published by the Mine Safety
and Health Administration's (MSR!i\) on August 14, 2003 to revise the health standard to
protect underground metal and nont!oetal from diesel particulate matter (DPM). (Federal
Register, Vol. 68, No. 157, 48668-4j~721). Under California law (ABI807) chemical
compounds are identified as "Toxic',:Air Contaminants" when they "may cause or
contri~ute to an increase in mortalit:I\~ or in serious illness, or whic~ ma~ po~e a present or
potential hazard to human health". .iin the summer of 1998 the CalifornIa Au Resources
Board (CARB) identified DPM as ~!Toxic Air Contaminant following a lengthy review
process that lasted for approximatelil{ 9 years. AB 1807 requires the literature reviews and
detenninations of the State Agencie:i; proposing listing of a chemical substance be
reviewed by an expert scientific coD!1Inittee, the Scientific Review Panel (SRP), to
determine the scientific adequacy of the proposed listing. The SRP is comprised of

outstanding scientists from califOm t,a Universities and I chair the Panel.

By way of introduction, in addition .0 chairing the SRP, I am Professor of Toxicology in
the UCLA School of Public Health. I direct the Southern California Particle Center and
Supersite (SCPCS), one of the five (i~enter8 funded by U.S. EP A to address health effects
of airborne particulate matter. I alsc Direct the UCLA Center for Occupational and
Environmental Health, the Asthma (~onsortium, and the UCLA Enviromnental Tracking
Program. I have served as Deputy I,,!tirector of the National Institute for Occupational
Safety and Health (NIOSH), Direct(i{ of Toxic Substance Standards at OSHA, and I
currently Chair the Subcommittee f~\r Carcinogens of the Board of Scientific Counselors
of the National Toxicology ProgranJ' although my term ends this week. I have attached

my NIH biosketch for your consideration.
II

The findings of the SRP from its de}!iberations of DPM are attached to this letter. The
SRP concluded "Based on the availible scientific evidence, as well as the results of the
risk assessment, we conclude that di:sel exhaust be identified as a Toxic Air Contaminant
(T AC)". The: ' from structure/activity

UCLA ~ usc ~ Rancho Los Amtg,)S ~ UC Irvine ~ UC Riverside ~ UC Davis ~ Michigan State
650 Charles E.
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considerationst the genotoxicity of
epidemiological evidence demonst
SRP noted there is extensive evideJ
effects ofDPM in relation to asthn
meeting to review the evidence for
scientific experts in the field to add
should be listed as a T AC, every In
debate on the toxicity and carcinog,
very deliberate. In the en~ it was ~
the hwnan epidemiological evidenc
truckers and railroad workers.

DPM. animal studies and the extensive
~ating increased risk of lung cancer. In addition the
Ice for non-cancer effects ofDPM including adjuvant
a. During its deliberations the SRP held a special
the carcinogenicity of DPM and invited the leading
ress the Panel. When asked directly whether DPM
{ited scientist agreed. There has been widespread
:nicity of DPM; the California process was slow and
pparent the evidence was overwhelming especially
e from a range of occupational studies including

An area of controversy suIToundin~
related to the risk assessment condu
considerable discussion about the ri
of the methods available as well as
affected industry. The SRP conclu(
estimate of the unit risk value. This
which yield similar results and this I
advisory committee to U.s. EPA in
approach. Thus, the risk estimates t
considerable period of time.

the identification ofDPM as a TAC in California
cted by the State Agencies. There has been
;k assessment, and the debate reflects the limitations
tIe significant impact iliat rulemaking may have on
ed that a risk of3 x IO-4/ug/m3 is a reasonable
value was derived from two separate approaches
lumber is consistent with the value estimated by an
1979 based on a comparative risk assessment
,,)f DPM have been relatively consistent for a

Subsequent to the deliberations of th
added weight to the conclusions of tl
Journal ofh1dustrial Medicine, 34:2(,
of Industrial Medicine, 34:220-228 (i
papers on the toxicology ofDPM in I

provide a list of references under sep
for the carcinogenicity and non-canc\:
reinforces the decisions made by the
health effects of DPM is overwhelmi
cannot address it would be a serious 1
DPM to be more than sufficient for f1\
substance where the evidentiary data1!

~ SRP on DPM a number of additional studies have
le Panel including papers by Stayner et al {American
17.219 (1998) and Steenland et al (American Journal
1998). In addition, there have been dozens of new
:elation to cancer and non-cancer effects. I will
arate cover. The conclusion is clear: the evidence
~r health effects ofDPM has grown since 1998 and
State of California. The scientific evidence for the
ag, and while there may be issues of control that I
~rror to not consider the evidence on the toxicity of
:gulatory purposes. I can think of no other
)ase is more compelling.

Research being conducted within the
about the serious adverse health effec
have demonstrated mitochondrial up1
subsequent destruction of the impactc
redox activity and reactive oxygen sp
potential for carcinogenesis and affec"
demonstrated adjuvant effects of DP:t11
effects, low birth weight and preterm I

the mutational spectra associated wittj
demonstrates the genetic toxicity of r

I

SCPCS mentioned earlier reinforces the conclusions
ts associated with the non-cancer endpoints. We
~e of ultrafine particles from roadways and
d mitochondria. We have demonstrated strong
xies production from DPM with the subsequent
ts on allergic aizway disease. We have
1 on astluna. We have evidence for developmental
birth in relation to traffic density. We are aware of
DPM exposure in the "big blue rat" which further

;'PM. In short, the evidence continues to grow that
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DPM is associated with adverse he;
of the consequences ofDPM expos

Jth effects; there has been no diminution of evidenceHe.

I have had extended discussion wit}
diesel and the ability to produce en1
vapor phase co-pollutants. Most reI
Schmidt) I discussed the issues wit}
was my impression based on the inf
being made to develop pollution fie
outspoken and positive about recen1
its regulatory initiative with respect
development of innovative technolo
even further. Miners must be prote(
to DPM. The health effects associa1
attention should not be on that thres
technological advances. The empha
reverting to time-worn debates abou
the new ~ developing technology thaI

l engine manufacturers about the health effects of~nes 
which effectively control particulate matter and

:ently at a CARB sponsored meeting (Haagen-
representatives of European diesel companies. It~nnal 

conversations that there is significant progress: 
diesel engines. The representatives were very

developments. In my view MSHA should continue
to DPM. since the result will be continued
gy and the ability to reduce worker exposure levels
ted from the well-known health risks from exposure
ed with DPM exposure are real~ and the focus of
loid issue, but rather on the potential forsis 

at this stage should be on the control of DPM not
t the science~ and the greatest attention should be on
is becoming available.

I appreciate the opportunity to COlmJ
ldiscussion if greater detail would be
lent on the issue ofDPM. I am available for further
helpful.

~

incerel ,

"
~

R. .roines, Ph.D.
Pro essor and Director
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SANTA BA1t&AM .~ CRUZ

02?ARTMENT OF ENVIRONMENTAl. HEALTH ScIENCES
SCHOOL OB :t'UBLIC HEALTH

BOX 951712
LOS ANGELES. C.u.!~ORN1A 90095-177'4

I May 27, 1998

Mr. JobnD. Dunlap, m
Chairn1an
Air Resources Board
2020 L Street
Sacramento, California 95814

Dear ChaIIman Dunlap:

I am pleased to forward to you the Sj
(enclosure) for the Pronosed Identification 0
as adopted unanimously at the Panels April:

:ientific 

Review Panel (SRP/Panel) Findings[Diesel 
Exhaust as a Toxic Air Contaminant Re~ort!2, 

1998 meeting.

The data, developed and reviewed b~
on exposure to diesel exhaust (part A) and i1
scientifically. sound. The SRP notes the fepi
over 40 substances listed by the U.S. Enviro
pollutants and by the ARB as toxic air conta

.OEmLA.. 

and ARB, in the scientific risk assessments 
health effects (part B), are eXtensive and ..

In documentS the faCt that diesel exhaust includes
amental Protection Agency as hazardous airmmanrs.

lay underestimate many Californians actual tow
lII'es near roadways~ railroad tracks, and inside
exhaust, such as ingestion and dennal absorptio.n are

The exposure estimate in the report I
exposure because it excludes elevated expos
vehicles. Other routes of expoS1Jre to diesel!
also excluded. r

Development of this repo~ began in
epidemiological studies (over 30) than any c
Panel has reviewed. These studies have inVI
diesel exhaust exposure and lung cancer, an4
diesel exhaust increases the risk of lung cant
pursuant to Proposi1ion 65 t identified diesel
cancer.

1989, and this compound has the roost human
f the previous 21 toxic air contaminant reportS the~stigated 

the relationship between occupationali 
the epidemiological evidence indicates exPQsure to:er. 

It is noted that in 1990 the State of California,
exhaust as a chemical known to the State to cause

There are a number of adverse long-
diesel exhaust. These effects include chroni
of-the alveolar walls, immunological aIlergL
quantitative data emerge from re~earch on 8i
the Reference ExposUre Level may require,

:eml noncancer effects associated. \Vim exposure toc 
bronchitis,intlammatiop. of lung tissue, thickening: 
reactions, and airway constricti9n. As newiverse 

noncsncer effects from diesel eXhaust,.djUStment.



John D. Dunlap, ill, Chainnan
May 27, 1998
Page Two.

The Panel believes there is sri
associated with exposure to diesel ex:
advances may result in greater total p
penetrate deeper into the lungs, but s(
The Panel encourages~er reseaI'cJ
from a variety of engineteCliiologles
differences between old and new fuel

U more to be learned about the adverse health effects
taUS!. The Panel is concerned that some technological
articulate exposure, particularly of fine particles that
-me contro.Is and fuels may reduce overall particulate level.
1 to quantify the amountq of specific ~mpQ~~.-~mitted
---' "...,.~---c ".."" , operating CYCles, and fuel to characterize better any

s and technologies.

The Panel recognizes that diej'
factor may change as a result of new I
risk factor may change as a result of

:e! 

exhaUst is a mixture of compounds and the potency:ngine 
technologies and cleaner fuel. Accordingly, the unit

lew peer reviewed research.

We welcome any opportUnity!
would facilitate the process of identif I

to provide additional information helpful to you or that.cation..

We would appreciate our Finc
:final report.

ings 

and this transmittal letter being made a part of the

Sincerely,

!!"1~
R. Froines, Ph.D.

.Acting Chairman
Scientific Review Panel

Enclosure

Scientific Review Panel Membe
Michael Kenny, ARB
Bill Locken, ARB

cc:

rs
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Findings of thl 1

THE REPORI
as adopted at the ]1

~ Scientific Review Panel on
T ON DffiSEL EXHAUST
)ane!'s Apri122. 1998, Meeting

Pursuant to Health and Safety Code sectic
reviewed the report Propt)sed Identificatic
sta,ffs of the California Air Resources Boa
Health Iiazard Assessment (OEm-Ll\.) des,
diesel exhaust. The Panel members also r

n 39661, the Scientific Review Panel. (SRP/Panel) has
'n of Diesel Exhaust as a Toxic Air Contaminant by the
ro (ARB or Board) and the Office of Environwental
:ribing the public exposure to, and health effects of,
~viewed the public comments received on this report.

Panel members participated in workshops I
associated With diesel exhaust in Septemb,i
The SRP reviewed the issues at its meetinJI
of the SRP was held on March II, 1998, tcj
quantitative risk assessment from highly r~1
reviews and information provided at scien11
following findings pursuant to Health and I

devoted 

to discussion of the exposure and health issues
~r 1994, January 1996, July 1997, and March 1998.
~s in October 1997 and April 1998. A special meeting
I hear testimony on health issues including the .~spected 

scientists invited by the Panel. Based on theseific 
workshops and meetings, the SRP makes the

Safety Code section 39661:

Exposure related conclusions

1. Diesel exhaust is a complex mjxtUfl
internal combUStion engine.

a of gases and fine particles emitted by a diesel-fueled

2. The gaseous fraction is composed dl
carbon dioxide. and water vapor. fl
gaseous fraction also contains air pc!
nitrogen oxides, volatile organics, al
formaldehyde and l,3-butadiene an
hydrocarbons (PAR) and PAll-deri

f typical combustion gases such as Din-ogeu, oxygen.;oweyer, 
~~~~:ult .!!-!.~~~~pJ.E!~..EE~~~!. the)llutan~ 
such as -caroon monoxide, sulfur oxides,lkenes, 

aromatic hydrocarbons, and aldehydes, such asi 
low-molecular weight polycyclic aromatici'a~ves.

3 One of the main chmacteristics of d
~a~~Lrate;.than..from."gaso line-filet
particles are mainly aggregates of 511
organic substances. The inorganic ~
(or elemental carbon) panicles rang
The organic fraction consists of sob
and alkenes, and high-molecular w~
Many of these P AHs and P AH-deri'
potent mutagens and carcmpgens. 1
transport through the atmosp~ere b~
gas-phase radical-initiated reaction!

.
lese! exhaust is the release of particles at ~mark~dly

., ; , ' ,,-. ---"'."..-".- ~

~d vehicles. on an equivalent fuel energy basIS. The
,herical carbon particles coated with inorganic and
raction primarily consists of small solid carbon
lng from 0.01 to 0.08 microns in diameter.
tble organic compounds such as aldehydes, alkanes
ight PAR andPAH~erivatives, such as nitro-PARs.
latives, especially mtro-P AIls, have been found to be
-litro-PAH compounds can also be formed during
.reactions of adsorbed P AH with nitric acid and by
in 'the presence of oxides of nitrogen..



4.

Diesel exhaust includes over 41
Environmental Protection Agel
as toxic air conta:miI1an~. Fill

!Agency for Research on Cancl!
possible human carcinogen. SI'

Icompounds; arsenic; benzene;
and dibenzofurans; forn1aldeh~1
(Including P AHs); and styrene,

0 

subStances that are listed by the United States
ncy (U.S. EPA) as ha2ardous air pollutants and by the ARB
~en of these substances are listed by the International~ 

(IARC) as, carcinogenic to humans, or as a probable ororne 
oftilese substances are: acetaldehyde; antimony

beryllium compounds; bis(2-ethyIhexyl)phthalate; dioxins'de;. 
inorganic lead; merctn-y compounds; nickel; paM

5, Almost all of the diesel particll
t diameter (PM1o)' Approximatll

2.5 microns in diameter. Beca
portion will eventually becoml
the l'ung.

~mass 

is in the :fine panicle range of 10 micrODB or less in
=ly 94 percent of the mass of these particles are less thanllSe 

of their ~ size, these particles can be inhaled and a: 
trapped within the small airways and alveolar regions of

The eStimated popu1a.~.?!}7wei~1
~..' California for 1995 is. 2.~.hriCII

smdies have reported s1:II1ilar 01

estima.ted average indoor expo I

6.

~h~~J:age..outdQGr-dieseLexhaust PM1o concentration inDgraTn 
per cubic meter (.ug/m3). Several independent

utdoor air diesel exhaust PM1o concentrations. The 1995sure 
conc~ntration is approximately 1.5 f1.g/m3.

7.

The population time-weighted i
concentrations across -all envirl
in 1995. This total exposure el
exposure because it excludes el
inside vehicles. Near-source el
higher than the 1995 popuiatici
excludes other routes of exposil

absorption. i

averag~ total air exposure to diesel exhaust particle
)nments (including outdoors) is estimated to be 1.5 J,J.g/m7.
itimate may underestimate many Californians' actUal totallevated 

exposures near roadways, railroad tracks, andKposures 
to diesel exhaust may be as much as five times

n time.wcighted average total air exposure. It alsoJre 
to diesel. exhaust, such as ingestion and dennal

8.. !i small carbonaceous particles and a large number of:Ito 
these particles ar present as va.pars. These particles

! studies because of their adverse effects on hUman health'I: 
stUdy conducted for the Health Effects Institute showed'I:uon 

in the weight of the toW particulate matter, the total
:lll-model engine was 15 to 35 times greater than thei: 
8 engine when bo~ engines were operated \VithoU!:; 
suggests that more fine particles, a potential health

result of new technologies.. Further study is needed since
Ily measured exhaust from two engines,and engine

Diesel engine exhaust contain:
chemicals that are adsorbed OI
have been the subject of many
and the environment: A recen
that. despite a substantial redu
number of particles from a 19!
number of particles from a 191
emission control devices. Thi
conc~ could be fo~ed as a
the extent of these findings on
technologies. II

The major sources of diesel e~1.
approximately 27,000 tons PC]!.buses, light-duty cars and trucl
emissions in California. Othel
boats) and stationary sources (i

'9.

haUSt in ambient outdoor air are estimated to emit'year 
in 1995. On-road mobile sources (heavy-duty trUcks,

~) contribute the majority of tOtal diesel exhaust PM;o, 
mobile sources {mobile equipment, ships, trains, and~ontribute 

the remaining emissions.

2



10. Significant progress has been mad.!
addressed particulate matter levels
source diesel exha~t PMto in Cali85 percent from 1990 to 2010 as
the ARB.

~ as a result of federal and state regulations that have
from diesel engiIles. Emissions of on-road mobilefornia 

are expected to decline by approxiwately
result of mobile source regulations already adopted by

'iLe ARB at the University of California, Riverside,11m 
the new fuel tested contained the same toxic air

lil1gb their concentrations and other componentS may
!i1elpful to quantify the amoun~ of specific compounds~!:chnologies, 

operating cycles:) and fuel to characterize )t,
I and new fuels and technologies.

11 The results of a study funded by t1
indicate that the diesel exhaust fro
contamjI)~nts as the old fuel, alth<J
differ. Further research would be
emitted from a. variety of engine t~
better any differences between 01,

Health effects associated with diesel ex] aaust

A number of adverse short-term. hi
diesel' exhaust. Occupational expdl
with significant cross-shift decr
breathing, chest tighmess, and w
exhaust i.ii bus garage workers. A
in eye and nasal irritation were 0
chamber exposure to diesel exha
diesel exhaust particles induced.
increased. the animals' susceptibil

12. ~alth effec~ have been associated with exposures tosures 
to diesel exhaust particles have been associatedies 

in lung function. Increased cough, laboredaezing 
have been associated 'With exposme to diesel

significant in~ase in airway resistance and increasesselVed 
in human volunteers following one-hourst. 

In acute or subchromc animal studies, exposure to
f1animatory airway changes, lung functl9n changes, and
ty to infection.

13 A number of adverse long-teml ru!
diesel exhaUSt. Occupational stuC!
cough. phlegm and chronic brO~1i

lthose not exposed. Reductions ~
occupatiQnal exposures in chronic

monkeys during long:-term exposl!
diesel-exposed test animals reflec
include dose-dep~ndent proliferat!
macrophages, plasma-cells and fil!
alveolar walls, alveolar proteinos!!

wcancer effects have been associated with exposure toies 
have shown that there may be a greater incidence oflitis 
among those exposed to diesel exhaust than among

puhnonary function have also been reported following
studies. Reduced pulmonary fuI1ction was noted inLie. 

Histopathological changes in the lung of
t in:flammanon of the lung tissue. These changesions 

of type II epithelial cells, marked infiltration of
)foblasts into the alveolar septa., thickening of the

s, and focal fibrosis.

Studies have shown that diesel e~
localized inflammatory response5
allergy. Intranasal challenge wit!;
increased nasal IgE antibody proc!
pro-inflammatory cytokines. Co-
resulted in a~ IgE response g

14. haust particles can induce ~lll1o1ogical reactions and "
in humans, as well as acting as an adjuvant for pollen
l diesel exhaust particles in human volunteers resulted in
luction and a significant increase in mRNA forexposure 

to diesel exhaust particles and ragweed pollen
reater than that "following pollen or diesel e:xhaust

3



particles alone. Effects of inm
an;m~ls are supportive of the I:
infiltration'into bronchi and bT1
secretion and respiratory resist

ttacheal, intranasal, and inhalation exposures of laboratory
ndings in huntans. These e.ffec~ include eosinophilic
mchioles, elevated 19E response, increased mucus
mc~, and air\'/ay constriction.

I

15 Based on the "'t!imaJ studies, tt
Concentration value of 5 j.lg/m
takes into consideration persOII
diesel exhaUSt. The report SUP:
Reference Exposure Level (RI
be lowered further as more ~Idiesel exhaust. .

,c U.S. EPA determined a chronic inhalation Reference
.for noncancer effects of diesel exhaust. This estimate
s who may be more sensitive than others to the effects of
I~Orts the recommendation of 5 f:lg/m.1 as the Califprnia
:L) (Table 1). It should be noted that this REL may need to
! emerge on potential adverse noncancer effects from

16.

17.

18.

-;:(

Diesel exhaust contains genotc1lxic compounds in both the vapor phase and the particl.e
phase. Diesel exhaust particle's or extracts of diesel exhaust particles are mutagenic in
bacteria and in mammalian cell systems, and can induce chromosomal aberrations,
aneuploidy, and sister cbroma:dd exchange ir+ rodents and in human cells in vitro.
Diesel exhaust particles inducl':d unscheduled DNA synthesis in vitro in mammalian cells.
DNA adducts have been isola1edfrom calf thymus DNA in vitro following treatment with
diesel exhaUSt particle ex:trac~. DNA adduct') have been shown to increase following
inhalation exposure of roden~ and mC?nkeys to whole diesel exhaust. Elevated levels of
DNA adducts have been assocliated with occupational exposure to diesel exhaust. Results
of inhalation bioassays in the '!:'at, and with lesser certainty in mice, have demonstrated the
carcinogenicity of diesel exhaim in test animals.. although the mechanisms by which
diesel exhaust induces IWlg tlJjmors in a.nimals remaiiIS uncertain.

Over 30 human epidemiologil':al studies have investigated the potential carcinogenicity of
diesel exhaust. These studies~ on average, found that long.term occupational exposures to
diesel exhaust were associate, l with a 40 percent increase in the relative risk of lung
cancer. The lung cancer findjD.gs are consistent and the association is unlikely to be due
to chance. These epidemiolcgical studies strongly suggest a causal relationship between
occupational diesel exhaust e:I'posure and lung cancer.

Other agencies or scientific bodies haye evaluated the health effects of diesel exhaust.
The National Institute of Occ lpational Safety and Health first recommended in 1988 that
whole diesel exhaust be regm ded as a potential occupational carcinogen based upon
animal and human evidence. The International Agency for Research on Cancer (!ARC)
concluded tbat diesel engine I~xbaust is probably carcinogenic to. Jlqmans and classified
diesel exhaust in Group 2A. IBased upon the !ARC findings, iri@c))the State of '
California under the Safe Drlaking Water and Toxic Enforcement Act of 1986
(Proposition 65) identified diesel exhaust as a chemical "known to the State to cause
cancer." The U.S. EPA has JI'roposed a conclusion similar to !ARC in their draft
documents. The 1998 draft ~J.S. EP A document concluded sinlilarly that there was
sufficie~t animal evidence oj' carcinogenicity and that the h'urnan evidence was limited.

4



There are data from. human e.pidem
populations WhiChare"'US~or 'q
lung cancer risk (upper 95% confi
1.3 x 10-4 to 2.4 x 10~3 (ug/m3)"t (T,
meta-analysis ofhumml studies, as
SRP concludes that 3 x 1 Q-4 (ug/m~!
t,erms of diesel particulate. Thus t1:i
approaches which yield s~ar res'
Table 3.

19.

iological 

studies of occupationally ~-~osedan-tlUtive 
risk assessment. The eSrimated rat1ge"Q~ "(x,,",'ence 

interval) based on human epidemiological data isLble 
2). After considering the results of the

well as the detailed analysis of railroad workers, the)-1 
is a reasonable estimate of unit risk expressed inis 
unit risk value was derived from two separatellts; 

A comparison of estimates of risk can be found in

:ia.anon, a level of diesel exhapst exposure below which;i~ed 
has not been identified.

Based on available scientific inion
no carcinogenic effects a:re anricipl

20.

Based on available scientific evide.j
we conclude that diesel exhaust be

lce, 

as well as the results of the risk assessment,
identified as a Toxic Air Contaminant.

21.

As with other substances evaluatec!
published peer reviewed research ~I
appropriate to clarify further the h<i
significance for estImating the uni1

22.
II

i, by this Panel and after reviemng the field of
tudies on diesel exhaust, additional research is
~alth effects of diesel exhaUSt. This research may have
risk value.

The Panel, after careful review of
]1reportt Proposed Identification of

the scientific procedures and methi
conclusions and assessments on wi
changes specified during our Octo!
made at the. March 11,1998, meet
methods, and practices and repres!

scientific understanding.

23.

the 

February 1998 draft SRP version of the ARB
'iesel Exhaust as a Toxic Air Contaminant. as well asJds 

used to support the data, the dat4 itSelf, and the
~ch the Report is based; fmds this report with the
bet 16, 1997, meeting and as a result of COIIUnen~:ng, 

is based upon.sound scientific knowledge.
~nts a complete and balanced assessment of our current

II .!::~1
I.ce presented in Part A by ARB and Part B by OEHHA ;:,;j;;,

iB .staff recommendation to its Board that diesel'

iUr Contaminant.

F or these reasons, we agree ..vith the scier
it!. the report 011 diesel exhaust and the AF
exhaust be listed by the ARB as aToxic j~

I certify that the above is a trUe and correct copy of
the findings adopted by the Scientific Review Panel
on April 22. 1998.

~,f~
Jo .Frames, Ph.D
A g Chainnan,
SCIentific Review Panel

5
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TABLEl

NON CANCER HEi
SCIEJi

ALTH VALVES APPROVED BY THE
fiD1 C REVIEW PANEL.II 

1998

Perchloroethvlene
f,l.g/m3: microgram per cubic meter

6

;j.I1

Acetaldehyde



TABLE 2

CANCERPOTENCIESAPPRO,\
FRO

(in orde

ED BY THE SCIENTIFIC REVIEW PANEL
M 1984 TO 1998
r of cancer potency)

."":
ort" ~_~i.., "."..'A, ..'

1':'~"'~Ir:-.~g; :'p"":!:',,:,,.:.,',

Dioxins 3.811x 10' 2.4 x 101 to 3.8 X 101

I 

Chromium VI 1.slx 10-1 1.2 X 10-2 to 1.5 X 10-1

4.211x 10.3i Cadmium

Inorganic AJ:senic

Benzo[a]pyrene

Diesel Exhaust

3.3!x 10-'

2.0 x 10.'; to 1.2 X 10-2

6.3 X 10-4 to 1.3 X 10-2

x 10.3

10-'

1.1 X 10-3 to 3.3 X 10-31.11

3x

2.611x 10-4

1.3 X 10-' to 2.4 X 10-3

2.1 X 10-4 to 3.7 X 10-3Nickel

.71x 10~ 4.4 X 10-6 to 3.6 X 10-4

8.811x 10-5 6.1 x lO.Sto 8.8 x lO.s

1,3-Butadiene

Ethylene Oxide

7.811x IO's 9.8 X 10-6 to 7.8x 10.$Vinyl Chloride

7.1!xlO'S 1.3 x 10-5 to 7.1 x 10"

4.2 Ix 10-5

Ethylene Dibromide

Carbon Tetrachloride 1.0 x 10.5 to 4.2 x 10-5

2.91x 10's 1.5 X 10-6 to 5.3 x 10.sBenzene

2.2 Ix 10.s 1:.3 x 10's to 2.2 x 10.sEthylene Dichloride

1.211x 10-5 1.2 X 10-5 to 6.5 x 10-5

5.911x 10-6 3.0 X 10.7 to 1.1 x 10.5

Inorganic Lead

Perchloroethylene

F om1aldehyde 6.oll~ lo-.s 2.5 X 10-7 to 3.3 x 10.5

5.3 Ix 10-6Chloroform

2.711x 10.0

6.0 X 10-7 to 2.Q X 10's

9.7 X 10-7 to 2.7.x 10"

2.ollx 10-6 8.0 X 10-7 to 1.0 x 10-5

1.olx 10~

1.9x 10-4
(pe" IOOfiber/m3).

3.0 X 10-7 to 3.0 x 10-0

Lung: 114110 X 10-6
(per 100 fiber/m3)
Mesothe(joma:
38 -190 x 1006

(per 1 00 fiber/m~)

Acetaldehyde

Trichloroethylene

Methylene Chloride

Asbestos

,ug/mJ: microgram per cub

7
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TABLE 3

Comparison of Other Orga.niza1
Lifetime Risk per ,i.Lglm3 Diesel F

.Epidemiologl

lOns' Esfunated 95% Upper Confidence Limits ofarticulate 
Matter fr-om Risk Ass~ssxnents Based on~ 

Data with OEmIA Estimates

":Method .';',:,,:"'.'. ;.~.:."-'::\;fJ~~~~~~

3xl~
Basisi"ofMsessmen't" Reference

Epidemiologic 

analysis based on smoking-adjusted
pooled RR

Smith~ 1998

IEpidemiologic 

analysisb 3.6 x 10-' to 2.4 X to.;} case-control study of
Garshick et al.. 1987

o~ Part B,
Section 7.3.3

Epidemiologic 

analysis 2.8 x 10--' to 1.8 :x: 10.3 cohort study of
G~rshick et aI., 1988

OEHHA, Part B,
Section 7.3.4

IEpidemiologic 

analysis 1.3 to 7..2 x 10-& cobort study, time varying
~ ~of (3,50) pattern

OEHHA, Part B,
Appendix D

OEillIA, Part B,
Appendix D

Epidemiologic analysis 3.8 x lO""'to 1.9 x 10" cohort study, time varying
conr.., ramp (1,50) pattern

1.4x 104Epidemiologic analysis London transport study" Harris, 1983

iEpidemiologic 

analysis 2 X 10-3 epidemiologic dam of
Garshic:k (top end of U.S
EPA's range)

u.s. EPA, 1998;

Epidemiologic 

analysis 1.3 ~ 10-1 to 1.3 x

[0-2

using smoking adjusted RR OEI-n-lA., Part B,
and exposures of 5 Or Section 7.3; bracketed

~-, Son Ilg/m' l"iQk n()tlnrl~_:
-~-c

a) Balded values are'included in OEHl-IA's raI
b) Obtained by applying Harris' slope of 5 x ~ (

ge of risk.
,4 (Jl.gim3 x yr)-1 to California life table.

8
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